Atypical olfactory glomeruli contain original olfactory axon terminals: an ultrastructural horseradish peroxidase study in the rat.
The labelling of olfactory bulb glomeruli following horseradish peroxidase lavage of the nasal cavity has been studied in the rat. In such conditions, atypical glomeruli, previously described according to their high acetylcholinesterase content, display a strong tracer accumulation. The course of afferent olfactory fibres could be followed along the lateral and dorsal surface of the olfactory bulbs. The primary olfactory axons ending in atypical glomeruli have been identified with horseradish peroxidase in electron microscopy. They differ significantly from classical olfactory terminals owing to the presence of large dense-cored vesicles accompanying small clear ones. Moreover, the olfactory terminals do not gather in dark nodules as they do classically in olfactory glomeruli. The study demonstrates that a subset of olfactory neuroreceptors displaying original ultrastructural characteristics projects selectively into atypical olfactory glomeruli. Ultrastructural features indicate that olfactory information processing taking place in the neuropil might be similar to that which occurs in typical glomeruli. Considered together, the atypical olfactory neuroreceptors, glomeruli and acetylcholinesterase-containing centrifugal fibres could constitute a new olfactory subsystem. This hypothesis is discussed by taking into account previous demonstration of other olfactory subsystems devoted to the processing of olfactory cues of fundamental biological importance.